INTRODUCTION
Nosocomial bloodstream infections (BSIs) have significant associated morbidity, incur increased hospital costs, and prolonged the length of stay [1] . Attributable mortality ranges between 12% and 25%. Most nosocomial BSIs are associated with intravascular (IV) catheters and central venous catheters (CVCs) in particular.
In the last years, intravascular device insertion has become a very common practice in the hospital and outpatient settings for various purposes, including hemodynamic monitoring, renal replacement therapy, nutritional support, as well as fluid and medication administration. According to national data facilitated by the study of the prevalence of Practical approach to the management of catheterrelated bloodstream infection
CATHETER RELATED BLOODSTREAM INFECTION TREATMENT
One of the most important contribution of this document refers to the no immediate and systematic removal of all catheters in patients with suspected related infection, establishing the criteria that must be fulfilled in order to take this clinical decision. This recommendation is based on two studies that found no differences in outcomes when early CVC removal was compared with a watchful waiting strategy for suspected CRBSI in patients with non-tunneled catheters [8, 9] . These studies excluded patients with neutropenia, solid organ or hematologic malignancy, immunosuppressive drugs or radiation therapy, organ transplants, intravascular foreign bodies, hemodynamic instability, suppuration or frank erythema/induration at the insertion site, as well as bacteremia or fungemia. However, the CVC should be removed early in patients with Gram-negative CRBSI, especially when multi-drug resistant isolates are prevalent [10] .
Catheter exchange over a guide is not recommended because it is associated with a higher risk of associated infectious complications [11] . This strategy is contraindicated in patients with documented catheter related infections. Guidewire-assisted exchange to replace a catheter should be limited to patients with very difficult venous access (i.e., extensive burns, morbid obesity, or severe coagulopathy) and without documented catheter infection.
Empirical antimicrobial therapy.
Once CRBSI is suspected, empiric antimicrobial therapy should be administered after appropriate cultures are obtained. These guidelines recommend choosing the empiric antimicrobial agent(s) based on an assessment of the risk factors for infection, the severity of the clinical picture and the likely pathogens based on local ecology and catheter site of insertion. Some considerations for appropriate antibiotic therapy are as follows: empiric antibiotics should always cover gram-positive organisms; based on the high frequency of Staphylococcus in this type of infections and its potential associated clinical severity. Coverage for other pathogens, gram-negative bacilli or fungi, should be considered especially in episodes presenting as septic shock. It is worth noting that these pathogens are more frequently involved when a femoral catheter is the BSI source [12, 13] .
An interesting aspect of the document refers to the conservative management of CRBSI in patients with devices used for hemodialysis. The recommendation indicates that the use of combination antibiotic therapy (local and systemic) offers better results than exclusive systemic antibiotics, with the exception of cases produced by S. aureus, in which catheter exchange over a guidewire with systemic antibiotic therapy has been shown to be associated with higher cure rate than a strategy based on local plus systemic antibiotics [14] .
Targeted antimicrobial therapy. Appropriate duration of antimicrobial therapy in CRBSI is based on the causative pathogen, especially if no alternative source is recognized. Several circumstances should increase suspicion such as local sign of infection at the catheter, metastatic infections caused by hematogenous spread of microorganisms or persistent blood cultures for particular microorganisms.
There are a variety of factors associated with poorer outcomes, which make CRBSI as complicated. Factors associated with complicated bacteremia are patients diagnosed with CRB-SI and with endocarditis, suppurative thrombophlebitis, septic metastasis, extraluminal infections, septic shock, non-resolving CRBSI, or immunocompromised patients.
DIAGNOSIS CRBSI WITH O WHITHOUT (CONSERVATIVE DIAGNOSIS) CATHETER WITHDRAWAL
The guidelines emphasize the recommendation that a catheter culture must only be obtained when a CRBSI is suspected, thus avoiding unnecessary cultures [6] . Removal of catheter is the most suitable approach for the diagnosis of CRBSI at least in the critical care setting.
Nevertheless, removal of a suspected CVC, may not be feasible or practical for a variety of reasons, such as including limited alternative vascular access or unacceptable complications associated with removal and replacement.
Summary of main diagnostic methods for catheter-related bloodstream infections recommended by new guidelines for the different patient subgroups with suspected CRSBI are the following:
• Semiquantitative culture (roll plate) or quantitative culture performed after sonication or vortex washing the catheter tip are the preferred method for sampling long-term IV catheters. Lamentably, these culture techniques require removal of the catheter.
• In situations where catheter cannot be withdrawal, paired blood cultures obtained simultaneously from a catheter lumen and peripheral blood meets the criteria for CRBSI by quantitative blood cultures (a colony count 3 times greater in a sample drawn through a catheter than from the peripheral vein) or differential time to positivity (DTP) (positivity of blood cultures obtained through the catheter ≥120 min before those obtained from a peripheral vein). The role of DTP for the diagnosis of catheter related candidemia remains controversial.
• Other conservative techniques such as endoluminal brushing, superficial cultures or Gram stain-acridine orange leukocyte cytospin (AOLC) of catheter blood are not widely used in clinical laboratories.
Although molecular-based rapid diagnostic testing has evolved recently for the early identification of microorganisms in BSIs, including infections resulting from vascular catheters [7], these guidelines contemplate the usefulness of these techniques as a potential for the improvement in the diagnosis CRBSI in patients undergoing antibiotic therapy, taken into account these techniques have not been standardized. Figure 1 shows the approach to the treatment of a patient with confirmed CRBSI. Guidelines supports the systematic treatment of CRB-SI caused by coagulase-negative Staphylococcus (CoNS), although this decision does not provide of clear scientific evidence to support it. In fact, recent published studies concluded that inappropriate empirical therapy does not lead to poor outcomes in CoNS-CRBSI bacteremia [15] .
One of the most important contributions of the document makes reference to indications for oral sequencing in the treatment of BRCVs. Clinical stability, negativization of blood cultures after catheter withdrawal and the possibility of using oral antibiotics with good bioavailability makes this alternative possible.
Figure 1
Approach to the treatment of a patient with confirmed CRBSI. 
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